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ABSTRACT 



A flat-panel display device includes a display panel having 
a plurality of pixels arrayed in a matrix, the pixels in each 
row forming one horizontal pixel array, first to eighth driver 
sections arranged in series to divide pixels in each horizontal 
pixel array into eight pixel blocks, for driving the pixel 
blocks, respectively, first and second data supply buses each 
connected, to at least one of the driver sections, and a liquid 
crystal controller, for distributing pixel data sequentially 
supplied from outside to the first and second data supply 
buses. In particular, the liquid crystal controller includes a 
data distributing circuit having a plurality of memories each 
of which stores items of pixel data for one pixel block and 
is capable of reading from one area while writing to another 
area, a total memory capacity of the memories being smaller 
than a memory capacity required for storing all items of 
pixel data for one horizontal pixel array, and a sequence 
controller for performing a control of dividing pixel data 
items sequentially supplied from outside into pixel-data 
blocks each consisting of the same number of pixel data 
items, equivalent to the number of pixels forming one pixel 
block, sequentially writing two pixel-data blocks in two 
memories, reading two pixel-data blocks stored in the two 
memories in parallel while writing is performed, and sup- 
plying the two pixel-data blocks to corresponding ones of 
the first and second data supply buses. 

20 Claims, 8 Drawing Sheets 
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FLAT-PANEL DISPLAY DEVICE AND Therefore, when the block drive technique is adopted, it 

DRIVING METHOD OF THE SAME is impossible to avoid increases in costs for manufacturing 

BACKGROUND OF THE INVENTION ^ flat-panel display device. 



SUMMARY OF THE INVENTION 



1. Field of the Invention ^ 
The present invention generally relates to a flat-panel 

display device in which a plurality of pixels are arrayed in An object of .the present invention is to provide a flat- 

a matrix, and a driving method of the display device panel display device and a method of driving the same; 

2. Description of the Related Art which can maintain the memory capacity required for block- 
In recent years, apparatuses such as a personal computer, driving of each horizontal pixel array to be small. ^ 

a word processor, a television, and a video projector employ The object of the present invention is achieved by a 

flat-panel displays represented by a Liquid Crystal Display flat-panel display device comprising: a display panel having 

(LCD), because of iLs characteristics such as thin, light and a plurality of pixels arrayed in a matrix, the pixels in each 

low power consumption. Particularly, active matrix LCDs row forming one horizontal pixel array; a plurality of block 

are intensively researched and developed since an excellent driving circuits arranged in series to divide pixels in each 

display image can be obtained which has no closstalk horizontal pixel array to a plurality of pixel blocks, for 

between adjacent pixels. A typical active matrix LCD com- driving the pixel blocks, respectively; M data supply buses 

prises a display panel in which a plurality of pixels are each connected to at least one of the block driving circuits; 

arrayed in a matrix and in which pixels of each row and a control unit for distributing pixel data sequentially 

constitute a horizontal pixel array, and a signal line driving supplied from outside to the data supply buses; wherein the 

circuit for driving a plurality of signal lines to control light control unit includes a distributing circuit having a plurality 

transmittance of pixels of each horizontal pixel array. The of memory sections each of which stores items of pixel data 

signal line driving circuit converts pixel data sequentially for one pixel block and is capable of reading from one area 

supplied from outside into a parallel form for each horizon- while writing to another area, a total memory capacity of the 

tal scanning period, converts these pixel data items for one 25 memory sections being smaller than a memory capacity 

horizontal pixel array into analog voltages, and supplies the required for storing all items of pixel data for one horizontal 

analog voltages to the signal lines. pixel array, and the control circuit for performing a control 

In the trend of resent years, the number of pixels in each of dividing pixel data items sequentially supplied from 

horizontal pixel array is increased to improve the resolution outside into pixel-data blocks each consisting of the same 

of the active matrix LCD, and the word length of each pixel 30 number of pixel data items, equivalent to the number of 

data is also increased to improve the precision of the gray pixels forming one pixel block, sequentially writing M 

scale. In order to increase the number of pixels and the word pixel-data blocks in M memory sections, reading the M 

length, it is necessary for the signal line driving circuit to pixel-data blocks stored in the M memory sections in 

process the pixel data at a higher speed. However, if the parallel while writing is performed, and supplying the M 

processing speed of the signal line driving circuit is 35 pixel-data blocks to corresponding ones of the data supply 

improved to its limit, it is difficult to drive all the signal lines buses. 

within one horizontal scanning period. The above object is further achieved by a method of 

To solve this problem, there has been a block drive driving a flat-panel display device which comprises a dis- 

technique by which each horizontal pixel array is divided play panel having a plurality of pixels arrayed in a matrix, 

into N pixel blocks (where N is an integer of two or more). 40 the pixels in each row forming one horizontal pixel array; a 

According to this drive technique, the signal line driving plurality of block driving circuits arranged in series to divide 

circuit is constituted by N driver sections which respectively pixels in each horizontal pixel array to a plurality of pixel 

drivegroupsofsignallines for the pixel blocks, and first and blocks, for driving the pixel blocks, respectively; M data 

second line memories are additionally provided each of supply buses each connected to at least one of the block 

which stores pixel data items for one horizontal pixel array 45 driving circuits; and a control unit for distributing pixel data 

to be distributed to the driver sections. In each horizontal sequentially supplied from outside to the data supply buses; 

scanning period, pixel data items for one horizontal pixel the control unit including a distributing circuit having a 

array are written into one of the first and second line plurahty of memory sections each of which stores items of 

memories, and pixel data items for another horizontal pixel pixel data for one pixel block and is capable of reading from 

array already written is read out from the other one of the 50 one area while writing to another area, and a total memory 

memories. In this case, since the driver sections correspond- capacity of the memory sections being smaller than a 

ing to the pixel blocks are operable in parallel to process the memory capacity required for storing aU items of pbcel data 

pixel data items distributed thereto, the processing speed of for one horizontal pixel array; comprising a first step of 

each driver section can be reduced to about 1/N of the speed dividing pixel data items sequentially supplied from outside 

required in the case where the number of the pixel data items 55 into pixel-data blocks each consisting of the same number of 

corresponding to that of all the signal lines are sequentially pixel data items, equivalent to the number of pixels forming 

processed. one pixel block, a second step of sequentially writing M 

However, this block drive technique has a drawback that pixel-data blocks in M memory sections and reading the M 

the first and second line memories must be additionally pixel-data blocks stored in the M memory sections in 

provided. Since each of these first and second line memories 60 parallel while writing is performed, and a third step of 

must have a memory capacity capable of storing pixel data supplying the M pixel-data blocks to corresponding ones of 

for one horizontal pixel array, the memory capacity signifi- the data supply buses. 

cantly increases in accordance with increases in the number According to the aforementioned flat-panel display device 
of pixels and the word length. Further, the first and second and its driving method, pixel data items sequentially sup- 
line memories must have characteristic which can transfer 65 plied from outside are divided into pixel-data blocks each 
data at a higher speed required when the memory capacity consisting of the same number of pixel data items, equiva- 
is increased, lent to the number of pixels forming one pixel block. M 
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pixel-data blocks are sequentially written in M memory of the liquid crystal panel shown in FIG. 1. The flat-panel 

sections, and the M pixel-data blocks stored in the M display device comprises a liquid crystal panel 3 capable of 

memory sections are read in parallel while writing is per- color display. In the liquid crystal panel 3, a display area 2 

formed. These M pixel-data blocks are supplied to corre- is provided with a size of 14 inches in its diagonal direction, 

sponding ones of the data supply buses. ITierefore, the total 5 liquid crystal panel 3 includes an array substrate 101, 

memory capacity of the memory sections is smaller than a ^ counter substrate 301, a liquid crystal layer 401 made of 

memory capacity required for storing all items of pixel data ^ liq}ii^ crystal composite and held between the array 

for one horizontal pixel array. Further, the memory capacity substrate 101 and the counter substrate 301 as a light 

of the memory section is not significantly depend on the modulation layer, and polarizing plates PLl and PL2 
number of pixel data items for one horizontal array and the lO attached to the outer surfaces of the array substrate 101 and 

word length of pixel data. This enables an increase in the counter substrate 301, such that polarizing axes of the 

number of pixel data items for one horizontal pixel array and plates are perpendicular to each other. The liquid crystal 

an increase in the word length while maintaining the panel 3 is fabricated by applying a seahng agent to the outer 

memory capacity of the memory section to be small. As a peripheral portions of the array substrate 101 and the counter 

result of this, it is possible to prevent costs for manufactur- 15 substrate 301 to bond these array substrate 101 and the 

ing a flat-panel display device from being increased due to counter substrate 301, and fiUing a liquid crystal composite 

block driving of the horizontal pixel array. within a gap surrounded by the sealing agent between the 

Additional objects and advantages of the invention will be '""^y ^""^^''^^^ ^^^^'^^^^ 

set forth in the description which foUows, and in part wiU be '^^ ^""^^ substrate 101 composes a glass substrate SBl, 

obvious from the description, or may be learned by practice 20 600x2400 pixel electrodes 151 arrayed in a matrix on the 

of the invention. The objects and advamagesof the invention S^^^ substrate SBl, 600 scanning lines 113 (Yl to Y600) 

may be realized and obtained by means of the instrumen- formed along rows of the pixel electrodes 151, 1920 signal 

talities and combinations particularly pointed out in the lines 103 (XI to X2400) formed along columns of the pixel 

appended claims. electrodes 151, 600x2400 Thin Film Transistors (TFTS) 121 

25 formed as switching elements near intersections between the 

BRIEF DESCRIPTION OF THE DRAWINGS scanning lines 113 and the signal lines 103, 600 storage 

rj^^ „ • J ■ u- u ' * J • capacity lines 161 each having areas overlapping the pixel 

,nH /nnln 7 .r'^^'^fi '"^7°^'"^'^,;° ekctrodes 151 of a corresponding row and formed in 

117 r f ^ecficauon. illustrate presen y ^^^bstantially parallel with the scanning lines 113. and a first 

preferred embodiments of the invention, and together with ^r;^r.tot;^« no i ^ i * • 

fi ^ ^ , , . , . . J *L J -r J J -30 orientation him OR 1 which entirely covers a matrix array 

the general description given above and the detailed descrip- tu« «,v^i ^i^^t.^j^ lei ^ tc-t m u • j 

f ,u f J u J- * • u 1 ot the pixel electrodes 151. The TFT 121 has an inverted 

tion ot the preferred embodiments given below, serve to ^^.^nrr ♦ * • u- i. l .u- 

, . ^ . . , f,. . ' staggered TFT structure m which an amorphous silicon thin 

explain the principles of the invention. ai^v a i tt. ■ i i . j • 

^ r r fjjjjj j3 ygg^j ^ 2n active layer. The pixel electrode 151 is a 

HG. 1 is a plan view schematicaUy showing a flat-panel transparent conductive film made of Indium Tin Oxide 

display device according to a first embodiment of the presem 35 (itO). The storage capacitance lines 161 and the pixel 

invention; electrodes 151 constitute a storage capacitance CS. 

FIG. 2 is a cross-sectional view of a liquid crystal panel The counter substrate 301 comprises a glass substrate 

shown in FIG. 1; SB2, a matrix light shutting film formed on the glass 

FIG. 3 is a block diagram showing a part of a signal line substrate SB2 such that the film masks peripheral portions of 

driving circuit formed on a signal line drive substrate and 40 the pixel electrodes 151, a color filter FL formed on the glass 

wiring films shown in FIG. 1; substrate SB2 exposed through the matrix light shutting 

FIG. 4 is a block diagram showing a liquid crystal l^y^^ ^T, a counter electrode 311 opposing the matrix array 

controller formed on a control circuit substrate shown in the pixel electrodes 151, and a second orientation film 

FIG. 1; 0R2 which entirely covers the counter electrode 311. The 

FIG. 5 is a time-chart for explaining an operation of the ^5 light shutting film ST shuts off light entering into the TFTs 

flat-panel display device shown in FIG l* ^^1' ^^^ht passing through spaces between the signal lines 

FIG. 6 is a block diagram showing a modification of the ""^^ pixel electrodes 151, and light passing through 

hquid crystal controller shown in FIG. 4; f scanmng mes 113 and the pixel elec- 

TTir. i • i_i , J- L . . . , trodes 151. The color filter FL consists of red, green, and 

FIG 7 IS a block diagram showing a liquid crystal blue color stripes which respectively transmit corresponding 

controller of a flat-panel display device according to a ^^lor components, and these color stripes are repeatedly 

second embodiment ot the present invention; and ^^^^^^^ ^^^^^^^ p^^j electrodes 151. The 

FIGS. 8A and 8B are views for explaining an operation of counter electrode 311 is a transparent conductive film made 

the flat-panel display device according to the second of Indium Tin Oxide (ITO), likewise the pixel electrodes 

embodiment, controlled by the liquid crystal controller 55 151. The first orientation film ORl and the second orienta- 

shown in FIG. 7. tion film 0R2 are provided for causing liquid crystal mol- 

DETAILED DESCRIFHON OF THE T^^^. '° ^^f"^^^^ alignment when 

PREFERRED EMBODIMENTS ^^/f ^ "° P^^""^/'^ ''/^t^'f I'^f Tf'V ^'^^ 

151 and the counter electrode 311. Each of TFTs 121 has a 

A flat-panel display device according to a first embodi- 60 gate connected to one of the scanning lines 113, and a 

ment of the present invention will now be described below, . source-drain path connected between one of the signal lines 

with reference to the accompanying drawings. This flat- 103 and one of the pixel electrodes 151. The pixel electrode 

panel display device is manufactured as an active matrix 151 and the counter electrode" 311 constitute a liquid crystal 

LCD of a light-transmission type which operates in a capacitance CLC. The storage capacitance line 161 is con- 

normally white mode. 65 nected to the counter electrode 311. 

FIG. 1 schematically shows a structure of the flat-panel In the liquid crystal panel 3 as described above, the 

display device, and FIG. 2 shows a cross sectional structure display area 2 has 600 horizontal pixel arrays each consist- 
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mg of 800 groups of RGB pixels. The RGB pixels of each scanning pulse, and then potential differences between the 
group correspond to adjacent three pixel electrodes 151. In pixel electrodes 151 and the counter electrode 311 are 
order to reduce the outer size of the display device, the signal maintained by the liquid crystal capacitances CLC and the 
hnes 103 and the scanning lines 113 are extended from only storage capacitances CS. The potential differences are 
one end side of the liquid crystal panel 3 in the column and 5 updated when the TFTs 121 are rendered conductive again 
row directions of the pixel electrodes 151. after one frame period. 

(Note that the orientation films ORl and 0R2 as well as The TCPs of the signal line driving circuit 12 form the 
polarizing plates PLl and PL2 are not necessary when driver sections XTl, XT2, and XT8 which are arranged 
polymer-dispersed liquid crystal having transparent resin in series on the wiring films XF and respectively drive signal 
mixed with liquid crystal material is used as the liquid 10 ^^^^^ X2400 in units of 300 lines such that the matrix 
crystal composite.) array of pixel electrodes 151 are divided into eight blocks in 

This display device further comprises a signal line driving '"^^ direction. The signal lines XI to X2400 are con- 

circuit 12 for driving signal lines XI to X2400, a scanning nected through an anisotropic conductive film to output ends 
line driving circuit 14 for driving scanning lines Yl to Y600, driver sections XTl to XT8. Input ends of these driver 

and a liquid crystal controller 16 for controlling the signal 15 sections XTl to XT8 are connected by soldering to a wiring 
line driving circuit 12 and the scanning line driving circuit pattern formed on the signal line driving circuit substrate 
14. The signal line driving circuit 12 includes a signal line wiring pattern is connected to the liquid crystal 

driving circuit substrate 5A and Tape Carrier Packages controller formed on the control circuit substrate SC. 
(TCPs) forming driver sections XTl, XT2, . . . , XT8 on In addition, the TCPs of the scanning line driving circuit 
wiring films XF. The scanning line driving circuit 14 20 14 form the driver sections YTl, YT2, YT3, and YT4 which 
includes a scanning line driving circuit substrate SB and arranged in series on the wiring films YF and respec- 

TCPs forming driver sections YTl, YT2, . . . ,YT4 on wiring lively drive the scanning lines Yl to Y600 in units of 150 
films YF. The liquid crystal controller 16 is constituted by a such that the matrix array of pixel electrodes 151 is divided 
programmable logic array and is arranged on a control into four blocks in the column direction. The scanning lines 
circuit substrate 5C. The liquid crystal controller 16 receives 25 Yl to Y600 are connected to output ends of the driver 
RGB pixel data sequentially supplied from outside at a rate sections YTl to YT4 through an anisotropic conductive film, 
of 800 items («the number of groups of RGB pixels) per The input ends of these driver sections YTl to YTl are 
horizontal scanning period, and supply these RGB pixel data connected by soldering to a wiring pattern formed on the 
items together with various control signals to the signal line scanning line driving circuit substrate 5B, and the wiring 
driving circuit 12. Each RGB pixel data item is made of a 30 pattern is further connected by soldering to the liquid 
combination of R pixel data, G pixel data, and B pixel data controller 16 formed on the control circuit substrate 5C. The 
respectively representing red, green, and blue color compo- driver sections YTl to YT4 have a structure basically similar 
nents. Each of R, G, and B pixel data has a word length of lo a conventional display device. 

six bits so as to display a corresponding color component in The signal hne driving circuit 12 is arranged such that a 
64 (=2^) gray levels. Therefore, each RGB pixel data item 35 group of odd-numbered driver sections XTl, XT3, XT5, and 
has a word length of 18 bits as a total of the word lengths of XT7 and a group of even-numbered driver sections XT2, 
R, G, and B pixel data items. The above-mentioned various XT4, XT6, and XT8 are driven in parallel by means of a 
control signals include a start pulse ST generated prior to ^block driving technique using data supply buses SDL2 and 
supply of RGB pixel data for one horizontal pixel array, a ~ SDLl, as shown in FIG. 3. Each of the driver sections XTl^^ 
load pulse LD generated upon completion of supply of the 40 to XT8 is constituted by a shift register circuit SR of 100 
RGB pixel data for one horizontal pixel array, and a clock stages (or bits), a selection circuit SA, a latch circuit LAI, 
pulse CK generated each time two RGB pixel data items are • a latch circuit LA2, and a digital-analog converter' D/A. 
supplied. The clock pulse CK is generated at a frequency of In the group of odd-numbered driver sections XTl, XT3, 
18 MHz which is half the system clock frequency (=36 XT5, and XT7, all the shift register circuits SR are con- 
MHz). Further, the liquid crystal controller 16 supplies 45 nected in series with each other. Specifically, the first stage 
control signals YSEL including a start pulse and a clock of the shift register circuit SR of the driver section XTl is 
pulse to the scanning line driving circuit 14 so as to select connected to receive a start pulse ST supplied from the 
one of scanning lines Yl to Y600 for each horizontal liquid crystal controller 16, while the last stage of the shift 
scanning period equal to a period of 1024 clocks (=28 /is). register circuit SR of this driver section XTl is connected to 
The signal line driving circuit 12 receives RGB pixel data 50 the first stage of the driver section XT3. The last stage of the 
for one horizontal pixel array from the liquid crystal con- shift register circuit SR of the driver section XT3 is con- 
troller 16 for each horizontal scanning period, converts R, G, nected to the first stage of the shift register circuit SR of the 
and B pixel data items contained in every RGB pixel data driver section XT5, and the last stage of the shift register 
item into analog pixel signal voltages, and supplies them in circuit SR of the driver section XT5 is connected to the first 
parallel to the signal lines XI to X2400. The scanning line 55 stage of the shift register circuit SR of the driver section 
driving circuit 14 sequentially selects the scanning lines Yl XT7. Each of the shift register circuits SR of the driver 
to Y600 on the basis of the control signals YSEL from the sections XTl, XT3, XT5, and XT7 are connected to receive 
liquid crystal controller 16, and supplies a scanning pulse to a clock pulse CK supplied from the liquid crystal controller 
a selected scanning line. TFTs 121 for each horizontal pixel 16. The selection circuits SA of the driver sections XTl, 
array are rendered conductive upon rise of a scanning pulse 60 XT3, XT5, and XT7 are connected commonly to the data 
supplied through corresponding one of the scanning lines Yl supply bus SDLl, and are respectively connected to the shift 
to Y600, and respectively supply pixel signal voltages which . register^^ SR of the driver sections XTl, XT3, XT5, 
are supplied in parallel through the signal lines XI to X2400, •^IrndXTTTThe latch circuits LA2 of the driver sections XTl, 
to the pixel electrodes 151 of the horizontal pixel array. The XT3, XT5, and XT7 are connected to receive a load pulse 
liquid crystal capacitances CLC and storage capacitances CS 65 LD supplied from the liquid crystal controller 16, and are 
are charged by the pixel signal voltages thus supplied. These connected to the latch circuits LAI of the driver sections 
TFTs 121 are rendered non-conductive upon fall of the XTl, XT3, XT5, and XT7. The digital-analog converters 
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D/A of the driver sections XTl, XT3, XT5, and XT7 are 
connected to the latch circuits LA2 of the driver sections 
XTl, XT3, XT5, and XT7, and are respectively connected to 
the grouped signal lines XI to X300. the grouped signal 
lines X601 to X900, the grouped signal lines X1201 to 5 
X1500, and the grouped signal lines X1801 to X2100. Each 
shift register circuit SR sequentially shifts a start pulse ST to 
the next stage, in response to a clock pulse CK. Each 
selection circuit SA extracts RGB pixel data SD of 18 bits 
from the data supply bus SDL2 in response to a start pulse 10 
from each stage of a corresponding shift register circuit SR, 
and supplies R, G, and B pixel data items of six bits 
contained in the extracted RGB pixel data SD in parallel to 
a corresponding latch circuit LAI, Each latch circuit LA2 
latches pixel data items for 300 pixels from the latch circuit 35 
LAI in response to a load pulse LD, and supplies the pixel 
data items for 300 pixels to a corresponding digitalanalog 
converter D/A. Each digital-analog converter D/A converts 
pixel data items for 300 pixels into pixel signal voltages and 
supplies the pixel signal voltages to 300 corresponding 20 
signal lines. 

In the group of even-numbered driver sections XT2, XT4, 
XT6, and XT8, all the shift register circuits SR are con- 
nected in series with each other. Specifically, the first stage 
of the shift register circuit SR of the driver section XT2 is 25 
connected to receive a start pulse ST supplied from the 
liquid crystal controller 16, while the last stage of the shift 
register circuit SR of this driver section XT2 is connected to 
the first stage of the driver section XT4. The last stage of the 
shift register circuit SR of the driver section XT4 is con- 30 
nected to the first stage of the shift register circuit SR of the 
driver section XT6, and the last stage of the shift register 
circuit SR of the driver section XT6 is connected to the first 
stage of the shift register circuit SR of the driver section 
XT8. Each of the shift register circuits SR of the driver 35 
sections XT2, XT4, XT6, and XT8 are connected to receive 
a clock pulse ST supplied from the liquid crystal controller 
16. The selection circuits SA of the driver sections XT2, 
XT4, XT6, and XT8 are connected commonly to the data 
supply bus SDL2, and are respectively connected to the shift 40 
register circuits SR of the driver sections XT2, XT4, XT6, 
and XT8. The latch circuits LA2 of the driver sections XT2, 
XT4, XT6, and XT8 are connected to receive a load pulse 
LD supplied from the liquid crystal controller 16, and are 
connected to the latch circuits LAI of the driver sections 45 
XT2, XT4, XT6, and XT8. The digital-analog converters 
D/A of the driver sections XT2, XT4, XT6, and XT8 are : 
connected to the latch circuits LA2 of the driver sections 
XT2, XT4, XT6, and XT8, and are respectively connected to 
the grouped signal lines X301 to X600, the grouped signal 50 
lines X901 to X1200, the grouped signal lines X1501 to • 
X1800, and the grouped signal lines X2101 to X2400. Each\ 
shift register circuit SR sequentially shifts a start pulse ST to ' 
the next stage, in response to a clock pulse CK. Each' 
selection circuit SA extracts RGB pixel data SD of 18 bits 55 
from the data supply bus SDL2 in response to a start pulse 
from each stage of a corresponding shift register circuit SR, 
and supplies R, G, and B pixel data items of six bits 
contained in the extracted RGB pixel data SD in parallel to 
a corresponding latch circuit LAI. Each latch circuit LA2 60 
latches pixel data items for 300 pixels from the latch circuit 
LAI in response to a load pulse LD, and supplies the pixel 
data items for 300 pixels to a corresponding digital- analog 
converter D/A. Each digital-analog converter D/A converts 
pixel data items for 300 pixels into pixel signal voltages and 65 
supplies the pixel signal voltages to 300 corresponding j 
signal lines. 
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As is shown in FIG. 4, the liquid crystal controller 16 
includes a data distribution circuit DST for distributing RGB 
pixel data sequentially supplied from outside to the data 
supply buses SDLl and SDL2, and a sequence controller SC 
for controlling operation of the data distribution circuit DST 
and for generating control signals YSEL to be supplied to the 
scanning line driving circuit 14 and control signals such as 
a start pulse ST, a clock pulse CK, a load pulse LD, and the 
like to be supplied to the signal line driving circuit 12. 

The data distribution circuit DST has a selector WS, 
memories Ml to M3, and a selector RS. The selector WS 
selects one of the memories Ml, M2, and M3, and supplies 
the selected memory with RGB pixel data SD sequentially 
supplied from outside. Each of the memories Ml to M3 has 
one hundred memory areas of 18 bits, and is formed as a 
2-port RAM capable of reading data from a memory area 
while writing data into another memory area. The memory 
capacity thereof is selected so as to store all the RGB pixel 
data to be processed by one of the driver sections XTl to 
XT8. Each of the memories Ml, M2, and M3 stores one 
hundred items of RGB pixel data SD sequentially supplied 
through the selector WS as one block. The selector RS 
distribute two blocks of RGB pixel data SD read in parallel 
from two of the memories Ml, M2, and M3, to the data 
supply buses SDLl and SDL2. 

To control operations of the selector WS, memories Ml to 
M3, and selector RS as mentioned above, the sequence 
controller SC generates write control signals WMl, WM2, 
and wM3, a write address signal WADRS, read control 
signals RMl, RM2, and RM3, a read address signal 
RADRS, and control signals SI and S2. The write control 
signals WMl, WM2, and WM3 are supplied commonly to 
the selector WS, and are simultaneously supplied to the 
memories Ml, M2, and M3, respectively. The write address 
signal WADRS and read address signal RADRS are com- 
monly supplied to the memories Ml, M2, and M3. The read 
control signals RMl, RM2, and RM3 are respectively sup- 
plied to the memories Ml, M2, and M3. The control signals 
SI and S2 are commonly supplied to the selector RS. 

The sequence controller SC generates write control sig- 
nals in the order of WMl, WM2, WM3, WMl, WM2, WM3, 
operation, one after another. In this manner, the selector WS 
selects memories Ml, M2, and M3 in this order, and supplies 
RGB pixel data SD sequentially supplied from outside to the 
selected one of the memories Ml, M2, and M3. The write 
control signals WMl, WM2, and WM3 are sequentially 
changed each time one hundred items of RGB pixel data SD 
are supplied. The selected memory stores the RGB pixel 
data SD supplied from the selector WS into a write memory 
area designated by a write address signal WADRS. The write 
address signal WADRS is updated in a cycle corresponding 
to a supply rate of RGB pixel data SD, and one hundred 
items of RGB pixel data SD are written into the first to 
hundredth memory areas. While thus performing write 
operation, the sequence controller SC generates read control 
signals in the order of RMl and RM2, RM3 and RMl, RM2 
and RM3, RMl and RM2, RM3 and RMl, RM2 and 
RM3, . . . , to make paired two of the memories Ml, M2, and 
M3 perform read operation, one pair after another pair. Each 
of these paired two memories reads RGB pixel data SD from 
a read memory area designated by a read address signal 
RADRS, and supplies the data to the selector RS. The read 
address signal RADRS is updated in a cycle substantially 
corresponding to the half of the supply rate of RGB pixel 
data SD, and one hundred items of RGB pixel data SD are 
sequentially read out from the first to hundredth memory 
areas. The selector RS distributes two blocks of RGB pixel 
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data Sp, which are read out in parallel from two of the 
memories Ml to M3 under control by control signals SI and 
S2, to data supply buses SDLl and SDL2 corresponding to 
the odd-numbered and even-numbered driver sections. As a 
result of this, RGB pixel data SD for each horizontal pixel 
array is divided into eight blocks, and four odd-numbered 
blocks thereof are respectively supplied to the driver sec- 
tions XTl, XT3, XT5, and XT7 through the data supply bus 
SDLl, while four even-numbered blocks are respectively 
supplied to the driver sections XT2, XT4, XT6, and X^FS 
through the data supply bus SDL2. 

FIG, 5 shows an operation of a flat-panel display device 
having the structure as described above. 

Each horizontal scanning period consists of a data supply 
period (=28x800/1024 // s) and a blank period («28x224/ 
1024 // s), and 800 items of 18-bit RGB pixel data SD 
equivalent to the number of pixels forming one horizontal 
pixel aaay are sequentially supphed from outside to the 
hquid crystal controller 16 within the data supply period. 
These 800 items of RGB pixel data SD are divided in units 
of 100 items by a selector WS into eight RGB pixel-data 
blocks DBl to DBS which are respectively assigned to 
driver sections XTl, XT2, . . . , and XT8. Memories Ml, 
M2, and M3 sequentially store the RGB pixel-data blocks 
DBl to DBS. Each of the RGB pixel-data blocks DBl to 
DBS is written into one of the memories Ml, M2, and M3 
within one block period (=t) equivalent to Vs of the data 
supply period,- that is 28x100/1024 s. Specifically, RGB 
pixel-data blocks DBl to DB3 are respectively written into 
memories Ml, M2, and M3, for example. These memories 
Ml, M2, and M3 are repeatedly used to respectively store 
following RGB pixel-data blocks DB4 to DBS. 

Reading from the memories Ml to M3 is performed while 
writing into the memories Ml to M3 is performed as 
described above.. In this reading, consecutive two of RGB 
pixel-data blocks DBl to DBS are read out in parallel within 
two block periods («2t). Specifically, RGB pixel-data blocks 
DBl and DB2 are read out in parallel from the memories Ml 
and M2 within first two block periods, and RGB pixel-data 
blocks DB3 and DB4 are read out in parallel from the 
memories M3 and Ml from next two block periods (=2t). 
RGB pixel-data blocks DBS and DB6 are read out in parallel 
from the memories M2 and M3 within further next two 
block periods («2t), and RGB pixel-data blocks DB7 and 
DBS are read out in parallel from the memories Ml and M2 
within further next two block periods («2t). 

The RGB pixel-data blocks DBl and DB2, DB3 and DB4, 
DBS and DB6, as well as DB7 and DBS which are thus read 
out in parallel are distributed to the data supply buses SDLl 
and SDl^ through the read selector RS. Specifically, odd- 
numbered pixel-data blocks DBl, DB3, DBS, and DB7 are 
supplied to the data supply bus SDLl connected to odd- 
numbered driver sections XTl, XT3, XTS, and XT7, while 
even-numbered RGB pixel-data blocks DB2, DB4, DB6, 
and DBS are supplied to the data supply bus SDL2 con- 
nected to even-numbered driver sections XT2, XT4, XT6, 
jj^d XTS. 

Meanwhile, each of the memories Ml to M3 has a 
memory capacity of only 100 wordsxlS bits, and therefore 
cannot contain RGB pixel data more than one block. 
Therefore, the sequence controller performs control such 
that before completion of writing of consecutive two RGB 
pixel-data blocks, parallel reading of these two RGB pixel 
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The sequence controller SC also controls the data distribu- 
tion circuit DST such that writing of each RGB pixel data is 
not overtaken by reading thereof. 

For example, with respect to a memory Ml, a RGB 
pixel-data block DBl is written therein for one block period 
(«t), and thereafter, this block is read out therefrom for two 
block periods («2t) delayed by a period of A t. Specifically, 
writing of a RGB pixel-data block DB4 is started eariier by 
the period of A t than completion of reading of the RGB 
pixel-data block DBl. However, in the memory Ml, since 
reading of the RGB pixel-data block DBl has already started 
when the writing of the RGB pixel-data block DB4 is 
started, the RGB pixel data of the block DB4 is sequentially 
written into the memory area from which RGB pixel data of 
the block DBl has already been read out. Therefore, the 
memory Ml can even store the RGB pixel-data block DB4 
within the given memory capacity. Note that the RGB 
pixel-data block DB4 is also read out with a delay of period 
A t from writing. Since the A t is set to a desired period of 
160 ns which can be selected from 1 clock period (=27.7 ns) 
to 99 clock periods, writing of each RGB pixel data item is 
not overtaken by the reading thereof. 

Therefore, even if each of memories Ml to M3 has a 
capacity of 100 wordsxlS bits, it is possible to write each 
RGB pixel-data block obtained by dividing RGB pixel data 
items for one horizontal pixel array in units of 100 items to 
be processed by the driver section XTl, XT2, , . . , or XTS, 
into one of memories Ml to M3 at a data supply rate, to read 
consecutive two RGB pixel-data blocks from two of the 
memories Ml to M3 in parallel at a half rate of the data 
supply rate, and to distribute the read data blocks to the data 
supply buses SDLl and SDL2. Specifically, odd-numbered 
RGB pixel-data blocks DBl, DB3, DBS, and DB7 as well as 
even-numbered RGB pixel-data blocks DB2, DB4, DB6, 
and DBS are respectively supplied to the data line supply 
line SDLl connected to the odd-numbered driver sections 
XTl, XT3, XTS, and XT7 as well as the data supply bus 
SDL2 connected to the even-numbered driver sections XT2, 
XT4, XT6, and XTS. As a result of this, RGB pixel-data 
blocks DBl and DB2 are processed in parallel by driver 
sections XTl and XT2, RGB pixel-data blocks DB3 and 
DB4 are processed in parallel by driver sections XT3 and 
XT4, RGB pixel-data blocks DBS and DB6 are processed in 
parallel by driver sections XTS and XT6, and RGB pixel- 
data blocks DB7 and DBS are processed in parallel by driver 
sections XT7 and XTS. 

For example, driver sections XTl and XT2 perform the" 
following processing while RGB pixel-data blocks DBl and 
DB2 are supplied in parallel to the data supply buses SDLl 
and SDL2, 

In the driver section XTl, first to hundredth stages of the 
shift register store a start pulse ST in turns in response to 
clock pulses CK, The selection circuit SA selects corre- 
sponding one of hundred RGB pixel data items sequentially 
supplied to data supply bus SDLl as a RGB pixel-data block 
DBl, in response to a signal from a stage which stores the 
start pulse ST, and supplies three pixel data items of the 
selected RGB pixel data (i.e., R pixel data, G pixel data, and 
B pixel data each consisting of six bits) to the latch circuit 
LAI, simultaneously. The latch circuit LAI latches each of 
pixel data items sequentially supplied from the selection 
circuit SA in correspondence with hundred RGB pixel data 
items, and supplies the pixel data items into the latch circuit 
LA2. The latch circuit LA2 latches all the pixel data items 



data blocks is started, and before completion of the parallel 65 from the latch circuit LAI in response to a load pulse LD, 
writmg of the two RGB pixel-data blocks, consecutive and supplies the pixel data items to the digital-analog 
writing of subsequent two RGB pixel-data blocks is started. converter D/A. The digital-analog converter D/A converts 
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the pixel data items into pixel signal voltages, respectively. example, supposing a case where one horizontal pixel array 

and supplies to signal lines XI to X300. includes 3072 pixel electrodes, 16 driver sections each of 

In the driver section XT2, first to hundredth stages of the which drives 192 signal hues may be provided and divided 

shift register store a start pulse ST in turns in response to ^^^^ groups with use of four data supply buses. In this 
clock pulses CK. The selection circuit SA selecLs corre- 5 case, seven memories each having sixty four 18-bit memory 

sponding one of hundred RGB pixel data items sequentially ^[^^ ^ ^^^^ P^^^^ data for one horizontal 

supplied to data supply bus SDL2 as a RGB pixel-data block ^"^^ divided into corresponding 16 blocks, 

DB2, in response to a signal from a stage which stores the ^^^.^^ ^^?^^^ "^^^ supplied to the four data supply 

start pulse ST, and supplies three pixel data items of the ^^^^ blocks. Although this case requires 

selected RGB pixel data (i.e., R pixel data, G pixel data, and increases in number of driver sections and memories, it is 

B pixel data each consisting of six bits) to the latch circuit Possible to reduce the frequency of clock pulses CK to Va of 

LAI, simultaneously. The latch circuit LAI latches each of frequency used when 16 driver sections are not divided 

pixel data items sequentially supplied from the selection groups, and therefore, the operation speed and 

circuit SA in correspondence with hundred RGB pixel data consumption of the shift register circuit SR can be 
items, and supplies the pixel data items into the latch circuit ^5 reduced accordingly. 

LA2. The latch circuit LA2 latches all the pixel data items embodiment, the driver sections XTl to XT8 are 

from the latch circuit LAI in response to a load pulse LD, ^^^'^ ^ *° integrated circuit on flexible wiring films XF. 

and supplies the pixel data items to the digital-analog However, this integrated circuit may be fixed on the array 

converter D/A. The digital-analog converter D/A converts substrate 101 of the liquid crystal panel 3 with use of an 
the pixel data items into pixel signal voltages, respectively, 20 anisotropic conductive film or the like, and may be con- 

and supplies to signal X301 to X600. ' necXed to data supply buses SDLl and SDL2 on the array 

The other driver sections XT3 and XT4, XT5 and XT6 as ^^^s^'^'^ 1° this case, the signal line driving circuit 

well as XT7 and XT8 also operate in parallel in the same s^^^^^^^^ ^Ais not required, and therefore, the dimensions of 

manner as described above. Since odd-numbered driver the outer portion of the display area 2 can be reduced. In 

sections XTl, XT3. XT5, and XT7 and even-numbered additio*!'/ t^^e signal line dnving circuit 12 is formed on the 

driver sections XT2, XT4, XT6, and XT8 are thus operated ^"^^ substrate 101 m a step of manufacturing the liquid 

in parallel, clock pulses CK are generated at a half fi-equency """^^^^ ^ h ^""^^ ^^^nal line driving circuit 12 is 

of the frequency adopted when these driver sections are not signal lines 103 with use of poly-silicon or the 

operated in paraUel. Therefore, the operation speed of the ^' Possible to elimmate troublesome services for 

driver sections XTl to XT8 is reduced in accordance with ^oo^^e^trng the signal hnes 103 with the signal line driving 

the frequency of the clock pulses CK ^^^^'^ production of the liquid crystal panel 3. 

As has been explained above, according to the flat-panel lerTowVll^'pfr Tf^'''^'' of the liquid crystal control- 

hquid crystal display device, block driving can be achieved L'^rr't n^r ^.i" .^^^^^^^^^^^.^l^^"' ^^e data distnbu- 

with a very small total memory capacity of 5 4k bits ^^^"^^ ^^^T is additional 

(«3xl00.18 bits) of memories Ml to M3 w'hile the" Pot = T even-memory EM n.e selector 

tion speed of driver sections XTl to XT^ is reduced to half controlled by a control signal PS supplied from the 

although RGB pixel data for one horizontal pixel arr y ^^^~/°"troller SC, and supplies RGB pixel data 

consists of an information amount of 14k bitsV240?x6 TjT^lZ'e^^^^^^ T^'^ f h'';T"°;J 

bits). TTierefore, it is possible to fabricate a liqu d crystal f "^^^y^'X y .^V'. fo^^^''^*' '^t '""^ 

controller 16 using a small size programmable loVc arr '; o Z'^'rcTII?^ , ^ V';'' ""T^ TT' 

a low price, so that the manufacturing cost of The display su' ifed f J^^^ f'in ."T" ^^r ^T^n^^o 

device can be reduced. Further, since the frequency of clock '^^P/f , ^'^V^^ r^''^»i ^'"'^ ^""^^^'^^ 

pulses CK is reduced to ^, a sMft register circuit SR o a low ^.V^^'x!^' ^'.^^-^'^"^ ^"PP^^^^ 

speed type can be used in each of^driverTctions X^^^^^ ""TT ' l^^^ ^^'^^ '''' ^"^'^ 

XT8. TOs is efl^ective for reduction of electric power In- ^TiTl^!^^^^^^^ 

sumption of the display device ^"""^ ^^^^ ?^ memories Ml to M3 has fifty 36-bit 

, , L ' „ . memory areas having the same memory capacity as that 

In the above embodiment RGB pixel data SD for one shown in FIG. 4, and stores fifty sets of 2-word RGB pixel 

honzontal pixel array is divided mto eight blocks in corre- data as one block. The selector RS distributes two blocks of 

spondence with the number of driver sections. However, in 50 2.word RGB pixel data which are read out in paraUel from 

a case where ten driver sections are provided, for example, two of the memories Ml, M2, and M3, to the data supply 

HOB pixel data SD for one honzontal pixel array is divided buses SDLl and SDL2 

iln™ ^l^^' °K '5^ number Of 18-bit ,„ this case, the number of bits for the data supply buses 

memory areas provided ,n each of the memories Ml to M3 SDLl and SDU is set to 32. and the number of stages of the 

ZntjlT" ?■■ '".^'•^f;""' " f. preferable that the 55 shift register circuit SR is set to 50 in each of drivef sections 

number of dnver sections ,s set to a multiple p ofihe number XTl to XT8. The frequency of clock pulses CK is set to the 

of^da a supply buses (where p .s a positive integer of 2 or half of the frequency adopted in the above-mentioned 

embodiment. Therefore, the selection circuit SA selects 

Also in the above embodiment, three memories Ml to M3 corresponding one of fifty 2-word RGB pixel data items 

are provided to drive odd- and even-numbered driver sec- 60 sequentially supplied as one RGB pixel-data block DBl to 

tions in parallel. However, driver sections may be divided the data supply bus SDL2, in response to a signal from the 

into three or more groups or blocks, which may be driven in stage storing a start pulse ST, and supplies six pixel data 

parallel with each other. In this case, although memories Ml items of the selected 2-word RGB pixel data (i.e., first R 

to M3 must be increased in accordance with the number of pixel data, first G pixel data, first B pixel data, second R 

groups, the frequency of clock pulses CK can be reduced to 65 pixel data, second G pixel data, and second B pixel data each 

1/number of groups. ^Hierefore, the operation speed of the con.sisting of six bits) to the latch circuit LAI, simulta- 

shift register circuit SR can be much more reduced. For neously. 
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According to this modification, the total memory capacity WM2. , . . , in order to make the memories Ml and M2 

in the data distnbution circuit DST is increased by 32 bits. singly perform writing operation. The selector WS selects 

However, since the number of bits for the data supply buses one of the memories Ml and M2 on the basis of the write 

SDLl and SDL2 becomes twice, the number of stages of the control signals as described above, and supplies the selected 
shiftregistercircuitSRisreducedby half in each of driver 5 memory with 2-word RGB pixel data SD sequentially 

sections XTl to XT8. It is therefore possible to further supplied from the odd- and evenmemories OM and EM. The 

reduce the operation speed and power consumption of the write control signals WMl and WM2 are updated each time 

shift register circuit SR. fifty items of 2-word RGB pixel data SD are supplied. The 

A flat-panel display device according to a second embodi- selected memory stores 2-word RGB pixel data SD sequen- 
ment of the present invention will now be described below. tially supplied from the selector WS, into a write memory 
This display device is constructed in the same manner as in area designated. by the selector WS. The write address signal 
the first embodiment, except for the signal line driving WADRS is updated in a cycle corresponding to the supply 
circuit 12 and the liquid crystal controller 16 shown in F\G. rate of 2-word RGB pixel data SD, and fifty items of RGB 
4. The second embodiment adopts a signal line driving pixel data SD are respectively written into the first to fiftieth 
circuit 12 having the same structure as explained in the memory areas or the second to fifty first memory areas. The 
abovementioned modification. FIG. 7 shows a liquid crystal ranges of these write memory areas are alternately used, 
controller 16 of the flat-panel display device according to the While thus performing writing operation, the sequence con- 
second embodiment. troller SC further generates read control signals RMl and 

This liquid crystal controller 16 includes a data distribu- RM2 in order to make the memories Ml and M2 perform 

tion circuit DST for distributing RGB pixel data SD which reading operation. Each of these two memories reads 2-word 
is sequentially supplied from outside to data supply buses 20 RGB pixel data SD from a read memory area designated by 

SDLl and SDL2, and a sequence controller SC for control- a corresponding read address signal RADRSl or RADRS2, 

ling operation of the data distribution circuit DST and for and supplies the 2-word RGB pixel data SD to the selector 

generating control signals YSEL to be supplied to the RS. The read address signals RADRSl and RADRS2 are 

scanning line driving circuit 14 and signals such as a start updated in a cycle corresponding to the half of the supply 
pulse ST, a clock pulse CK, a load pulse LD, and the like to 25 ^ate of 2-word RGB pixel data SD from the selector WS, and 

be supplied to the signal line driving circuit 12. fifty items of 2-word RGB pixel data SD written in the first 

The data distribution circuit DST includes a selector EO, fiftieth memory areas of one of the memories Ml and M2 

an odd-memory OM, an even-memory EM, a selector WS, as well as fifty items of 2-word RGB pixel data SD written 

memories M 1 and M2, as well as a selector RS. The selector in the second to fifty first memory areas are sequentially read 
EO alternately supplies the odd- and even-memories OM 30 out. The selector RS distributes two blocks of 2- word RGB 

and EM with RGB pixel data sequentially supplied from pixel data SD, which are read out in parallel from the 

outside. Each of the odd-memory OM and even-memory memories Ml and M2 under control of the control signals SI 

EM is a 18-bit memory which stores one RGB pixel data and S2, to data supply buses SDLl and SDL2 respectively 

item. These memories respectively store RGB pixel data corresponding to those oddnumbered driver sections and 
items supplied from the selector EO, and supply them to the 35 even-numbered driver sections which should be supplied 

selector WS. The selector WS supplies one of the memories with the two blocks of 2-word RGB pixel data SD. In this 

Ml and M2 with the RGB pixel data items of two words manner, RGB pixel data SD for each horizontal pixel array 

respectively supplied firom the odd-memory OM and even- is divided into eight blocks, wherein four odd-numbered 

memory EM. Each of the memories Ml and M2 has a blocks are respectively supplied to driver sections XTl, 
memory capacity defined by fifty 36-bit memory areas 40 XT3, XT5, and XT7 through the data supply bus SDLl, 

shown in FIG. 6 and a 36-bit memory area added thereto, while four even-numbered blocks are respectively supplied 

and stores fifty 2-word RGB pixel data items sequentially to driver sections XT2, XT4, XT6, and XT8 through the data 

supplied from the selector WS, as one block. Each of the supply bus SDL2. 

memories Ml and M2 stores fifty items of 2-word RGB FIG, 8 shows an operation of the flat-panel display device 

pixel data SD sequentially supplied from the selector WS, as 45 having the structure as described above, 

one block. The selector RS distributes two blocks of 2-word To make it easy to understand the operation, assume that 

RGB pixel data SD, which are read out in paraUel from the one horizontal pixel array is formed of eighty pixels and 

memories Ml and M2, to the data supply buses SDLl and each of the driver sections XTl, XT2, each of the memories 

Ml and M2 must have five 36-bit memory areas and a 36-bit 

To control operations of the selector EO, selector WS, 50 memory area added thereto, 

memories Ml and M2, and selector RS as described above, When 80 items of RGB pixel data corresponding to the 

the sequence controller SC generates a control signal PS, pixels forming one horizontal pixel array are sequentially 

write control signals WMl and WM2, a write address signal supplied fi-om outside to the liquid crystal controller 16, 

WADRS, read control signals RMl and RM2, read address these 80 RGB pixel data items are alternately supplied to the 

signals RADRSl and RADRS2, as weU as control signals SI 55 odd-memory OM and the even-memory EM' by the selector 

and S2. The control signal PS is supplied to a selector EO. EO. The odd-memory OM and even-memory EM respec- 

The write control signals WMl and WM2 are supplied tively store the RGB pixel data items supplied from the 

commonly to the selector WS, and also to the memories Ml selector EO and supplies them to the selector WS. The 

and M2, respectively. The write address signal WADRS is selector WS divides 2-word RGB pixel data items sequen- 

supplied commonly to the memories Ml and M2. The read 60 tially supplied from the odd- and even-memories OM and 

address signals RADRSl and RADRS2 are respectively EM in units of 5 items into 8 RGB pixel-data blocks DBl to 

supplied to the memories Ml and M2. The read control DBS to be assigned to the driver sections XTl, XT2, . . . , 

signals RMl and RM2 are respectively supplied to the XT8. The memories Ml and M2 selectively store these RGB 

memories Ml and M2. The control signals SI and S2 are pixel-data blocks DBl to DB8. Each of RGB pixel-data 

supplied in common to the selector RS. 55 blocks DBl to DBS is written into one of the memories Ml 

^rhe sequence controller SC generates write control sig- and M2 within one block peritxl (-t) equivalent to Vs of the 

nals in the order of WMl, WM2, WM2, WMl, WMl, WM2, data supply period. 
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T^ifr^^''^*^^* pixel-data blocks DBl, DB2, DB3, each. The operating mode of the actual display is basically 

DB4, DBS, DB6, DB7, and DBS are respectively written the same as the first embodiment. 

into memories Ml, M2, M2, Ml, Ml, M2, M2, and Ml. Hence, even if each of the memories Ml and M2 has a 

Odd-numbered RGB pixel-data blocks DBl, DB3, DBS, and storage capacity of 50 wordsx36 bits, it is possible to write 
DB7 are stored in the memory areas of address 0 to 4 in the 5 2-word RGB pixel data for one horizontal pixel array into 

memories Ml, M2, Ml, and M2, and even-numbered RGB the memory Ml or M2, in the form of 50 blocks, at the data 

pixel-data blocks DB2, DB4, DB6, and DBS are stored in supply rate, and to read the 2-word RGB pixel data from 

the memory areas of address 1 to 5 in the memories M2, Ml, ^^^^ memories Ml and M2 at half the data supply rate, and 

M2, and Ml. to distribute the data thus read, to two data supply lines 

Reading from the memories Ml and M2 is performed SDLl and SDL2. More precisely, the odd-numbered RGB 

while writing into the memories Ml and M3 is performed as ^'f ^ r ''^/^n/' •/ ' fJ' ^""^f'^"^ 

described above. In this reading, consecutive ^wo of RGB Hwr^^^i^i^' v^^^ vxl ^^^^ ^^^■"^"^^e;^^ block 

Zitt''^^^^^^ S^reYRGB^l dat^^^^^^^^ '^^BsTr^ 

DBl ^nR2^^^ 1. ^^PPli^^ ^^PPly 1^°- SLD2 co;nect;d to the 
3 i "iV" f memories Ml 15 even-numbered block drivel XT^, XT4, . . . , XT8. respec- 

and M2 >^thm first two block periods, and RGB pixel-data tivcly. Thus, the RGB pixel data blocks DBl and DB2 are 

blocks DB3 and DB4 are read out in paraUel from the simultaneously processed by the RGB pixel data block 

memones M2 and Ml from next two block periods (=2t). drivers XTl and XT2; the RGB pixel data blocks DB3 and 

RGB pixel-data blocks DBS and DB6 are read out in parallel DB4 are simultaneously processed by the RGB pixel data 
from the memories Ml and M2 within further next two 20 block drivers XT3 and XT4; the RGB pixel data blocks DBS 

block periods (=.2t), and RGB pixel-data blocks DB7 and and DB6 are simultaneously processed by the RGB pixel 

DBS are read out in paraUel from the memories M2 and Ml data block drivers XTS and XT6; and the RGB pixel data 

within further next two block periods («2t). blocks DB7 and DBS are simultaneously processed by the 

The RGB pixel-data blocks DBl and DB2, DB3 and DB4, P^^^^ ^^^^ ^^^'^^ ^"^^^ 

DBS and DB6, as well as DB7 and DBS which are thus read ^" second embodiment, the RGB pixel data is divided 

out in parallel are distributed to the data supply buses SDLl P^?®* ^^^^ ^^^^ equivalent to the number of 

and SDL2 through the read selector RS, Specifically, odd- P)^^^^ forming one pixel block. The pixel data blocks are 

numbered pixel-data blocks DBl, DB3, DBS, and DB7 are ^lltT^^^^ 'T"" , '^^.'^'''^ ^""^ '^^'^'''^ 

supplied to the data supply bus SDLl connected to odd- I^^'^rerM^^'l'^M^ • ^^*? 

numbered driver sections XTl, X13, XTS, and X17, while TeT l^.H th^ ""kI^ '^V^l^ data blocks 

:rDBr^^ RGB pixel da. blocks DB2, DB4 DB6, ^^a^^ou^t.^^^^^^^^^^^ 

and DBS are supplied to the data supply bus SDU con- memory Ml are supplied to the data supply line SDLl 

necte^d^o even-numbered driver sections XT2, XT4, XT6, whereas the pixel data blocks read from the'memor^ M2 are 
* „ ^ 35 supplied to the data supply line SDL2. Hence, the total 

Meanwhile, the sequence controller controls the data storage capacity of the memories Ml and M2 is far less than 

distribution circmt DST such that before completion of half the storage capacity required to store aU pixel data for 

writing of consecutive two RGB pixel-data blocks, parallel one horizontal pixel array. The total storage capacity does 

reading of these two RGB pixel-data blocks is started, and not largely depend on the number of pixel data items for one 

writing of each RGB pixel data is not overtaken by reading horizontal pixel array or the word length of each pixel data 

thereof. iten, j^is makes it possible to increase the data items and 

For example, RGB pixel-data block DBl is written in the the word length, without increasing the storage capacity of 

memory Ml in the first block period, and the RGB pixel- the memories Ml and M2. As a result, the manufacturing 

data block DB2 is written in the memory M2 in the second cost of the flat panel display can be prevented from 

block period. These RGB pixel-data blocks DBl and DB2 45 increasing, despite the technique of driving the horizontal 

are read out from the memories Ml and M2 in parallel in the pixel arrays in units of blocks. 

second and third block periods. The memory M2 is used for Although the memories Ml and M2 need to have one 

writing and reading RGB pixel-data block DB2 in the additional memory area each, the memory M3 shown in 

second block period. However, start of reading is delayed by FIG. 4 can be dispensed with. 

aperiod of A t required for storing 2-word RGB pixel data. The selector EO, the odd-memory OM and the even- 
Therefore, after wnting first 2-word RGB pixel data into a memory EM may be dispensed with if the speed of the block 
memory area of address 1, the 2-word RGB pixel data can drivers XTl to XTS need not be reduced further. In this case, 

each memory area of the memories Ml and M2 is a 18-bit 

From the memory M2 there will be read the RBG pixel area for storing an RGB pixel data item, 

data block DB2 during the third block period. Into the 55 Additional advantages and modifications will readily 

memory M2 there will be written the RGB pixel data block occur to those skilled in the art. Therefore, the invention in 

DB3, Nonetheless, the last two words of the block DB2 can its broader aspects is not limited to the specific details, and 

be read from the memory area of the address 5, and the last representative devices shown and described herein, 

two words of the block DB3 can be written into the memory Accordingly, various modifications may be made without 

area of address 4. This is because the memory areas in which go departing from the spirit or scope of the general inventive 

to store the RGB pixel data block DB2 entirely overlaps the concept as defined by the appended claims and their equiva- 

memory areas in which to store the RGB pixel data block lents. 

DB3, except for one memory area. What is claimed is: 

In the screen of the actual display, each horizontal pixel 1. A flat-panel display device comprising: 

array consists of 2400 pixels, and the block drivers XTl, 65 a display panel having a plurality of pixels arrayed in a 

XT2, . . . , XTS drive 300 signal lines each. The memories matrix, the pixels in each row forming one horizontal 

Ml and M2 therefore has one additional 36-bii memory area pixel array; 
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a plurality of block driving circuits arranged in series to 
divide pixels in each horizontal pixel array to a plural- 
ity of pixel blocks, for driving the pixel blocks, respec- 
tively; 

M data supply buses each connected to at least one of 5 

block driving circuits; and 
control means for distributing pixel data sequentially 

supplied from outside to said data supply buses; 
wherein the control means includes: 

a distributing circuit having a plurality of memory ]0 
sections each of which stores items of pixel data for 
one pixel block and is capable of reading from one 
area while writing to another area, a total memory 
capacity of said memory sections being smaller than 
a memory capacity required for storing all items of 15 
pixel data for one horizontal pixel array, and 

a control circuit for performing a control of dividing 
pixel data items sequentially supphed from outside 
into pixel-data blocks each consisting of the same 
number of pixel data items, equivalent to the number 20 
of pixels forming one pixel block, sequentially writ- 
ing M pixel-data blocks in M memory sections, 
reading M pixel-data blocks stored in said M 
memory sections in parallel while writing is 
performed, and supplying the M pixel-data blocks to 25 
corresponding ones of said data supply buses. 

2. A flat-panel display device according to claim 1, 
wherein a total memory capacity of the plurality of memory 
sections is set to be smaller than half of a memory capacity 
required for storing pixel data items for one horizontal pixel 30 
array, 

3. A flat-panel display device according to claim 1, 
wherein said M data supply buses include first and second 
data supply buses, and the number of block driving circuits 
is set to an integer multiple of 2. 35 

4. A flat-panel display device according to claim 3, 
wherein said distributing circuit includes first, second, and 
third memory sections each of which has a memory capacity 
required for storing pixel data items in number equivalent to 
the number of pixels forming one pixel block, and which are 40 
selected one by one to write each pixel-data block and 
selected two by two to read consecutive two pixel-data 
blocks in parallel, said control circuit includes a sequence 
controller for performing a control of writing each pixel-data 
block in one of the first to third memory sections within a 45 
predetermined period, and reading consecutive two pixel- 
data blocks stored in two of said first to third memory 
sections in parallel within a period twice longer than said 
predetermined period while writing is performed, said con- 
trol being performed without overlapping a writing area and 50 
a reading area. 

5. A flat-panel display device according to claim 4, 
wherein said each pixel data is color pixel data representing 
a plurality of color components, each block driving circuit is 
constructed to drive pixels in number equal to the number of 55 
said color components in accordance with color pixel data. 

6. A flat-panel display device according to claim 4, 
wherein said distributing circuit includes converting means 
for converting pixel data items supplied from outside in 
units of two items into 2-word pixel data, each area of the 60 
memory sections has a word length which is twice the 
number of bits of one pixel data item to store 2-word pixel 
data supplied from said converting means. 

7. A flat-panel display device according to claim 3, 
wherein said distributing circuit includes first and second 65 
memory sections each of which has a memory capacity 
capable of storing at least one more pixel data item than 
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pixel data items in number equivalent to the number of 
pixels forming one pixel block, and which are selected one 
by one to write each pixel-data block and selected together 
to read consecutive two pixel-data blocks in parallel, said 
control circuit includes a sequence controller for perfonning 
a control of writing each pixel-data block in one of the first 
and second memory sections within a predetermined period, 
and reading consecutive two pixel-data blocks stored in said 
first and second memory sections in parallel within a period 
twice longer than said predetermined period while writing is 
performed, said control being performed without overiap- 
ping a writing area and a reading area. 

8. A flat-panel display device according to claim 7, 
wherein said each pixel data is color pixel data representing 
a plurality of color components, each block driving circuit is 
constructed to drive pixels in number equal to the number of 
said color components in accordance with color pixel data. 

9. A flat-panel display device according to claim 7, 
wherein said distributing circuit includes converting means 
for converting pixel data items supplied from outside in 
units of two items into 2-word pixel data, each area of the 
memory sections has a word length which is twice the 
number of bits of one pixel data item to store 2-word pixel 
data supplied from said converting means. 

10. A flat-panel display device comprising: 
a display panel having a plurality of pixels arrayed in a 

matrix, the pixels in each row forming one horizontal 
pixel array; 

a first and second block driving circuits for driving first 
and second pixel blocks obtained by dividing pixels in 
each horizontal pixel array, respectively; 
control means for distributing pixel data for one horizon- 
tal pixel array to said first and second block driving 
circuits; 

wherein the control means includes: 

memory means having a plurality of memory areas 
whose total memory capacity is smaller than a 
memory capacity corresponding to the number of 
pixel data items for one horizontal pixel array, and 
a control circuit for selecting a writing area and a 
reading area in a predetermined pattern to write pixel 
data sequentially supplied, read pixel data items to 
be distributed to said first and second block driving 
circuits, and enable an area storing pixel data already 
read to be available for writing. 

11. A flat-panel display device comprising: 
a display panel having a plurality of pixels arrayed in a 

matrix, the pixels in each row forming one horizontal 
pixel array; 

M block driving circuits for driving M pixel blocks 
obtained by dividing pixels in each horizontal pixel 
array, respectively; 
control means for distributing pixel data for one horizon- 
tal pixel array to said M block driving circuits; 
wherein the control means includes: 

memory means having a plurality of memory areas 
whose total memory capacity is smaller than a 
memory capacity corresponding to the number of 
pixel data items for one horizontal pixel array, and 
a control circuit for selecting a writing area and a 
reading area in a predetermined pattern to write pixel 
data sequentially supplied, read pixel data items to 
be distributed to said M block driving circuits, and 
enable an area storing pixel data already read to be 
available for writing. 

12. A method of driving a flat-panel display device which 
comprises a display panel having a plurality of pixels 
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arrayed in a matrix, the pixels in each row forming one performed, said control being performed without overlap- 

honzontal pixel array, a plurality of block driving circuits ping a writing area and a reading area 

arranged in series to divide pixels in each horizontal pixel 16. A method of driving a flat-panel display device 

S™ref M ?f "T"^' "T"^ '° =1''™ 15' -herein said each pixel data is color 

a leS; onrnf r hWtf H T '° ' P'"^' representing a plurality of color components, each 

ai least one ot the block driving circuit, and control means ki«m. a^\.' • • . i , - ... 

fordistributingpixeldatasequentiaUysuppliedfromoutside "^'^^f^^^^^^^ 

to the data buses, the control means including a distributing '"i^^ '"'^ components m accordance 

circuit having a plurality of memory sections each of which !l ^T*" Pixel data. 

stores items of pixel data for one pixel block and is capable lo "^^^^^"^ '^"^'"S a flat-panel display device 

of reading from one area while writing to another area, and according to claim 15, wherein said distributing circuit 

a total memory capacity of the memory sections being ^eludes converting means for converting pixel data items 

smaller than a memory capacity required for storing all supplied from outside in units of two items into 2-word pixel 

items of pixel data for one horizontal pixel array, compris- ^^^^ °^ memory sections has a word length 

ing: ]5 which is twice the number of bits of one pixel data item to 

a first step of dividing pixel data items sequentially ^'^""'^ ^'""^^ "^^^^ supplied from said converting 

supplied from outside into pixel-data blocks each con- ^^^q^\ u j r _. • • 

sisting of the same number of pixel data items, equiva- driving a flat-panel display device 

lent to the number of pixels forming one pixel block, ^ccordmg to claun 14 wherein said distributing circuit 

o . f .11 w . . , . , , includes first and second memory sections each of which has 

a second step of sequentially wntmg M pixe -data blocks ^0 ^ ^ ^ ^ 

TZ^TJrT" "'''."^ ^^^'-'f, '^'k *r '''^'"^'^ P^^' > »^ - --ber equivalent to the 

wril. k nerfo^eT'^T " ^'''"'^ ""^^^^ °f ^'""'^ P^^^l ^lock, and which are 

wntmg IS performed, and 3^1,,,,^ by one to write each pixel-data block and 

a third step of supplymg the M pixel-data blocks to ^5 selected together to read consecutive two pixel-data blocks 

corresponding ones of the data supply buses. in parallel, said second step includes a substep of performing 

13. A method of driving a flat-panel display device a control of writing each pixel-data block in one of the first 
according lo claim 12, wherein a total memory capacity of and second memory sections within a predetermined period, 
the plurality of memory sections is set to be smaller than half and reading consecutive two pixel-data blocks stored in said 
of a memory capacity required for storing pixel data items 3^ first and second memory sections in parallel within a period 
for one horizontal pixel array. twice longer than said predetermined period while writing is 

14. A method of drivmg a flat-panel display device performed, said control being performed without overlap- 
according to claim 12, wherein said M data supply buses ping a writing area and a reading area. 

include first and second data supply buses, and the number 19. A method driving a flat-panel display device accord- 

of block driving circuits is set to an integer multiple of 2. ing to claim 18, wherein said each pixel data is color pixel 

15. A method of driving a flat-panel display device data representing a plurality of color components, each 
according to claim 14, wherein said distributing circuit block driving circuit is constructed to drive pixels in number 
includes first, second, and third memory sections each of equal to the number of said color components in accordance 
which has a memory capacity required for storing pixel data with color pixel data. 

items in number equivalent to the number of pixels forming 20. A method of driving a flat-panel display device 

one pixel block, and which are selected one by one to write according to claim 18, wherein said distributing circuit 

each pixel-data block and selected two by two to read includes converting means for converting pixel data items 

consecutive two pixel-data blocks in parallel, said second supplied from outside in units of two items into 2-word pixel 

step includes a substep of performing a control of writing data, each area of the memory sections has a word length 

each pixel-data block in one of the first to third memory which is twice the number of bits of one pixel data item to 

sections within a predetermined period, and reading con- store 2-word pixel data supplied from said converting 

secutive two pixel-data blocks stored in two of said first to means, 
third memory sections in parallel within a period twice 

longer than said predetermined period while writing is * ♦ * * * 
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